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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to a thing applicable to a sensor, a partial reflection 
mirror, a micro machine, micro processing, etc. about the optical element created by the manufacturing method and its 
manufacture method of the various optical elements which contain the diffraction grating for a spectrum and 
monochrome-izing, the encoder scale for point-to-point control, etc. in details more about an optical element especially the 
optical element of a reflective mold, and its manufacture method. 
[0002] 

[Description of the Prior Art] Since it has wavelength selection nature, the diffraction grating which is one of the optical 
elements has been used as wavelength dispersion elements, such as a spectroscope. Moreover, since the amount of reflection 
and the amount of transparency of light are spatially controllable, it is used as various optical elements. Moreover, especially 
as for the scale for encoders, the increase of importance and use are progressing in recent years for high-degree-of-accuracy 
positioning of a motor control stage. 

[0003] These diffraction gratings and the scale for encoders are mainly created until now using methods, such as the 
machining method, the photofabrication method, the interference exposing method, and ion, an electron-beam-lithography 
method. The machining method is the method of creating the shape of a quirk of a diffraction grating continuously by 
machining over the whole surface on the surface of a substrate used as the base. The photofabrication method is the method of 
forming the shape of a quirk in a substrate by etching by patternizing the resist film applied to the substrate surface by mask 
exposure. The interference exposing method is the method of forming the shape of a quirk by patternizing a resist film by the 
2 flux-of-light light interference exposing method, and performing etching etc. Ion and an electron beam straight-writing 
method are controlling a energy beam spatially and irradiating it, and is the method of forming the shape of a quirk in a 
substrate. 

[0004] On the other hand, the laser ablation processing method is technique currently studied as a direct processing method 
which does not need a resist work, and attracts attention as the micro-processing method of the material centering on a 
macromolecule, or a thin film forming method by the quality of debris produced by ablation. As a manufacturing method of 
the diffraction grating using ablation, there is a thing of JP,7-027910,A and JP,8-184707,A. By the former technique, a laser 
beam is irradiated at a direct substrate and the shape of a quirk is formed according to an ablation operation of a substrate. At 
the latter, a grid is formed by making the fragmentation produced by laser ablation collide with a substrate through a mask. 
The above-mentioned diffraction grating is usually created by the surfaces, such as a glass substrate, for example, the shape of 
a quirk is formed with the metal membrane on a plane glass substrate, a resist film, a resin film, etc. 
[0005] 

[Problem(s) to be Solved by the Invention] It is difficult to create the shape of a quirk of a minute diffraction grating with 
repeatability often [ precision ] and sufficient by the machining method mentioned above as a method of forming a diffraction 
grating. Moreover, by the photofabrication method, many production processes, such as resist spreading, desiccation, 
development, and etching, are needed, quirk-like control is difficult and a limit arises in the cross-section configuration which 
can be formed. 

[0006] The expertise about effect removal, alignment, etc. of vibration of processing equipment is required of the interference 
exposing method, a work material is also restricted to a macromolecule nature photoresist etc., and selection width of face is 
narrow. Moreover, there is a problem that control of a processing configuration is difficult and tends to produce configuration 
change also in this case. Furthermore, by the photofabrication method and the interference exposing method, wet production 
processes, such as resist spreading, are included and there is a problem that impurity mixing preventive measures and a 
washing production process are required, and when a substrate material is not a plane, it cannot respond. 
[0007] Processing of the high polymer film by the electron and the ion beam drawing method is difficult for controlling a 
processing configuration, in order that a thermal effect may come out, and it has the problem that processing cost is high, from 
requiring a large-scale vacuum system, the point that an electron and the source of an ion beam are expensive, etc. 
[0008] Although a substrate material is directly processed in the manufacturing method by laser ablation, when it is going to 
create the optical element of a reflective mold, only by generally irradiating a laser beam, processing which controls a 
reflection factor is difficult and is not use at the optical element of a reflective mold. Moreover, this is the processing method 
for a single material, and has the problem that control of a reflection factor and quirk-like control are governed by the 
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property of a single material. 

[0009] Moreover, these manufacturing methods create optical elements, such as a diffraction grating and a scale, on planar 
structure materials, such as a glass substrate with usually high flatness, and cannot use them for the film substrate which needs 
a configuration change property. This invention was made in order to solve the above-mentioned trouble, and it is made for 
the purpose of offering the optical element created by the manufacture method that optical elements, such as a diffraction 
grating and a scale, can be manufactured at a high speed in an atmospheric-air ambient atmosphere, and its manufacturing 
method. 
[0010] 

[Means for Solving the Problem] In order to attain this purpose, by manufacture method by this invention, a necessity 
configuration is created to polymeric materials using equipment which irradiates a laser beam on a space selection target at a 
substrate, and polymeric materials which have a reflective film and in which ablation is possible. In an exposure of a laser 
beam, a desired configuration is created by performing contraction projection of mask shape, or condensing and scanning a 
laser beam. Furthermore, in order to raise the working characteristic of a macromolecule, while using ultraviolet laser as a 
laser beam to irradiate, it is desirable to use polymeric materials with a high absorption coefficient on wavelength of this laser 
beam. When a contraction projection scale factor adjusts a processing slot pitch, a mask, a lens, and a migration means to 
move in the inside 2 [ any ] of a processing substrate location are used. On the other hand, when processing it by condensing 
laser beam, a means to move scan optical system or workpieces, such as a galvanomirror, is used. 

[001 1] An optical element by this invention has one configuration of the structures with a high reflection factor which added 
the structure which added a deformable high polymer film in which it has a reflective film and the shape of a quirk was 
formed, and this film, and a high polymer film in which the shape of a quirk was formed, and, as for polymeric materials, it is 
desirable to consist of a transparent material, a light absorption material, or a charge of light absorption material add-in 
material. When pasting up an optical element on the structure, it is desirable to use a material with which a charge of a binder 
or a binder was added beforehand. Moreover, when using the structure with a high reflection factor, without adding a 
reflective film, it is desirable to consider as a structure material which has a smooth field where a surface reflection factor is 
high. 

[0012] Below, technical means for solving a technical problem are explained for every claim. In a manufacture method of an 
optical element that invention of claim 1 has a grid configuration It is characterized by forming said grid configuration 
according to the ablation operation by laser beam which irradiated a laser beam and irradiated a film which has a reflecting 
layer at least in a part. Grids structure can be formed in a submicron precision, without having a thermal effect on the high 
polymer film surface, and since neither solvent processing nor desiccation processing is needed in that case and equipment of 
a vacuum system is not further needed for it, it is made for process simplification and automation to become easy. 
[0013] In a manufacture method of an optical element that invention of claim 2 has a grid configuration Said grid 
configuration is formed in a film according to the ablation operation by irradiated laser beam. It is characterized by adding a 
reflecting layer to said film in which this grid configuration was formed. Grids structure can be formed in a submicron 
precision, without having a thermal effect on the high polymer film surface, and since neither solvent processing nor 
desiccation processing is needed in that case and equipment of a vacuum system is not further needed for it, it is made for 
process simplification and automation to become easy. 

[0014] Invention of claim 3 is characterized by being more than the ablation threshold of said film, and setting laser beam 
reinforcement which irradiates said film as within the limits below an ablation threshold of said reflecting layer, and it enables 
it to perform stable ablation processing in invention of claim 1, without affecting a reflective film added beforehand. 
[0015] Invention of claim 4 is set to claim 1 thru/or 3 invention of any one. As said reflecting layer By being characterized by 
using a reflective film prepared on a glass substrate, avoiding deformation of a high polymer film at the time of processing, 
and using glass with an ablation energy threshold higher than a high polymer film stable ablation processing « a line - things 
are made and it enables it to use what was obtained like an optical element using usual glass 

[0016] It is characterized by using a substrate formed with a material of a high reflection factor as said reflecting layer, 
deformation of a high polymer film at the time of processing is avoided, and invention of claim 5 enables it to perform stable 
ablation processing in claim 1 thru/or 3 invention of any one. 

[0017] In invention of claim 1, invention of claim 6 as a film which has a reflecting layer at least in said part A layered 
product which carried out the laminating of the 1st and 2nd light absorption films or light transmission films through a 
reflecting layer by metal thin film is used. A laser beam which makes said ablation operation produce is irradiated at said the 
1st light absorption film or light transmission film. It sets up so that laser beam reinforcement which penetrated this metal thin 
film may become more than the ablation threshold of the 2nd light absorption film or a light transmission film, in case it 
glares. It is characterized by forming said grid configuration, and enables it to form a reflective field of multistage where a 
film of the upper layer through a metal thin film differs in processing width of face from a lower layer film, respectively. 
[0018] A projection means to project a configuration of a mask where invention of claim 7 was prepared in claim 1 thru/or 6 
invention of any one into an optical path of a laser beam which irradiates said film on said film, It is characterized by 
irradiating said laser beam using a migration means to which said film is moved, and selection of a processing configuration 
with a mask is easy. When a processing scale factor can also be set as arbitration by mechanical movement of a projection 
system, bundles up configuration processing of a large area and performs it, it is made for high processing of productivity to 
be attained. 

[0019] A condensing means by which invention of claim 8 condenses said laser beam in claim 1 thru/or 6 invention of any 
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one, By being characterized by irradiating said laser beam using a scan means to scan a laser beam which condensed with this 
condensing means, being able to carry out direct writing to a configuration of arbitration, being able to process it without a 
mask, and moving a workpiece further It enables it to perform configuration processing of a large area. 
[0020] Invention of claim 9 is characterized by creating by the manufacture method of an optical element claim 1 thru/or 
given [ any 1 ] in eight, using a bright film as said film, and reflected light reinforcement of the ablation processing section 
decreases relatively, it can do a difference on the strength with the non-processed section, and it is made to become detectable 
[ a grid signal ] by using this property. 

[0021] characterize invention of claim 10 by create by the manufacture method of an optical element claim 1 thru/or given 
any 1 ] in eight using a film which distributed a high film or an extinction material of a light absorption coefficient as said 
film , and reflected light reinforcement of the ablation processing section increase relatively , and it can do a difference on the 
strength with the non-processed section , and make it it become detectable [ a grid signal ] by use this property . 
[0022] Invention of claim 1 1 is characterized by coming to have an adhesives layer or a binder layer, can be immediately 
stuck on other materials after processing an optical element which performed ablation processing, and can use it at least for a 
part, for example, enables it to give an optical function to structure material easily in invention of claims 9 or 10. 
[0023] 

[Embodiment of the Invention] Hereafter, the example of this invention is concretely explained with reference to the attached 
drawing. In addition, in the complete diagram for explaining an example, the same sign is attached to the portion which has 
the same function, and explanation of the repeat is omitted. 

[0024] (Example 1) The 1st example of this invention is explained with reference to drawing 1 and drawing 2 . Drawing 1 is 
an outline block diagram for explaining one example of the manufacture method of the optical element by this invention, and 
shows an example of the manufacturing installation of a reflective mold optical element, the inside of drawing, and 1 - for 
shaping optical system and 4, as for a projection lens and 6, a mask and 5 are [ laser equipment and 2 / a total reflection 
mirror and 3 / a substrate (workpiece) and 7 ] migration stages. Drawing 2 is drawing for explaining an example of the 
manufacture method of the reflective mold optical element using the equipment shown in drawing 1 , and shows the 
processing production process of a reflective mold optical element in order to drawing 2 (A) - drawing 2 (D) typically. For 
2 1 , as for a reflective film and 23, in drawing 2 , a high polymer film and 22 are [ a laser beam and 24 ] reflective mold 
optical elements. 

[0025] In drawing 1 , being transmitted in total reflection mirror 2 grade, by the shaping optical system 3, it is 
reinforcement-adjusted, and is equalized, and the laser beam oscillated from laser equipment 1 irradiates a mask 4. The 
intensity-distribution pattern of a mask 4 is projected on a workpiece 6 with the projection lens 5. Moreover, a workpiece 6 is 
fixed on the migration stage 7 which can be adjusted in the direction of an optical axis of an exposure laser beam. 
[0026] As shown in drawing 2 , the reflective film 22 is added to the surface of a high polymer film 21 ( drawing 2 (A), 
drawing 2 (B)), and a laser beam 23 is alternatively irradiated from the reflective film 22 and hard flow at this material ( 
drawing 2 (C)). At this time, the surface of a high polymer film 2 1 is processed according to a laser ablation operation, a grid 
is formed, and the reflective mold optical element 24 is obtained ( drawing 2 (D)). A slot is formed of a base with the surface 
where the laser-beam-machining section is coarser than the side of a taper configuration, and the film plane of the 
non-processed section, and the reflection factor of the processing section and the non-processed section changes with the 
shape of this quirk. By using such a property, an optical operation of the reflective mold optical element 24 is acquired. 
[0027] (Example 2) The 2nd example of this invention is explained with reference to drawing 3 . Drawing 3 is drawing for 
explaining other examples of the manufacture method of the optical element by this invention, and shows the processing 
production process of a reflective mold optical element in order to drawing 3 (A) - drawing 3 (D) typically. 
[0028] A high polymer film 21 is prepared ( drawing 3 (A)), to this high polymer film 21, a laser beam 23 is alternatively 
irradiated like the technique in the above-mentioned example 1 ( drawing 3 (B)), and a grid configuration is created according 
to an ablation operation ( drawing 3 (C)). By vacuum evaporationo, the spatter, spreading, etc., the reflective film 22 by a 
metal membrane etc. is formed, and the reflective mold optical element 24 is obtained from a reverse [ of the grid 
configuration creation side ], or grid configuration creation side side ( drawing 3 (D)). Thereby, the reflection factor of the 
surface or a rear face changes, and an optical operation of the reflective mold optical element 24 is acquired by using a 
quirk-like reflection factor property. 

[0029] (Example 3) The 3rd example of this invention is explained with reference to drawing 4 . Drawing 4 is drawing for 
explaining the example of further others of the manufacture method of the optical element by this invention, and shows the 
processing production process of a reflective mold optical element in order to drawing 4 (A) - drawing 4 (C) typically. The 
reflective film 22 is added to the high polymer film 21, and the multiple-times exposure of the laser beam 23 is carried out at 
this ( drawing 4 (A), drawing 4 (B)). By setting the reinforcement of a laser beam 23 below to the laser ablation processing 
threshold of the reflective film 22 at this time, even if it continues the exposure of a laser beam, the reflective film 22 does not 
change, the reflective film 22 is exposed to the exposure section of the laser beam of the surface by the side of an exposure, 
and the reflective mold optical element 24 is obtained ( drawing 4 (C)). By using the difference in the reflection factor of this 
reflective film 22 and a high polymer film 21, an optical operation of the reflective mold optical element 24 is acquired. 
[0030] (Example 4) The 4th example of this invention is explained with reference to drawing 5 . Drawing 5 is drawing for 
explaining the example of further others of the manufacture method of the optical element by this invention, the processing 
production process of a reflective mold optical element is typically shown in drawing 5 (A) - drawing 5 (C) in order, and 
drawing 5 (D) shows the reflective signal strength property of the reflective mold optical element obtained by drawing 5 (C). 
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The 1st high polymer film and 21b of 21a are the 2nd high polymer film among drawing. 

[003 1] What carried out the laminating of 1st high polymer film 21a and the 2nd high polymer film 21b through the reflective 
film 22 by a metal vacuum evaporationo film etc. is prepared ( drawing 5 (A)). Let both the materials of each high polymer 
films 21a and 21b be the materials in which laser ablation is possible. A laser beam 23 is irradiated at this layered product ( 
drawing 5 (B)). Ablation processing of the first high polymer film 21a is carried out first. And a laser beam is irradiated to the 
reflective film 22 exposed to the processing section. The laser beam reinforcement which penetrated the reflective film 22 at 
this time irradiates the laser beam which has the reinforcement which becomes more than the ablation threshold of 2nd high 
polymer film 21b. Usually, since the reinforcement of the projection light of a mask pattern or a condensing laser beam is 
high in the core of an exposure spot, it serves as light which has high reinforcement in the core of the exposure spot also in the 
laser beam which penetrated the reflective film 22. And by penetrating the reflective film 22, the reinforcement of a 
transparency laser beam falls, and by the 2nd lower layer high polymer film 21b, only the core of an exposure spot is 
influenced of laser and shows an ablation operation. Since the reflective film 22 on top is also processed into coincidence at 
this time, the portion which the reflective film 22 as shown in drawing 5 (C) exposed, and the portion into which the reflective 
film 22 disappeared appear, and the reflective mold optical element 24 is obtained. By using reflection factor change of this 
surface, an optical operation of the reflective mold optical element 24 is acquired. At this time, as processing width of face 
can be controlled by adjusting laser radiation reinforcement and it is shown in the reflective signal strength property of 
drawing 5 (D), it becomes possible to change a pitch and to generate the signal for two pulses by one exposure. 
[0032] (Example 5) The 5th example of this invention is explained with reference to drawing 6 and drawing 7 . Drawing 6 is 
an outline block diagram for explaining the example of further others of the manufacture method of the optical element by this 
invention, and shows other examples of the manufacturing installation of a reflective mold optical element. As for a mask 
migration stage and 9, eight are [ a stage controller and 10 ] computers among drawing. Drawing 7 is drawing for explaining 
an example of the manufacture method of the optical element using the equipment shown in drawing 6 , and shows the 
processing production process of a reflective mold optical element in order to drawing 7 (A) - drawing 7 (D) typically. 
[0033] As shown in drawing 6 , being transmitted in total reflection mirror 2 grade, by the shaping optical system 3, it is 
reinforcement-adjusted, and is equalized, and the laser beam oscillated from laser equipment 1 irradiates a mask 4. The 
intensity-distribution pattern of a mask 4 is projected on a workpiece 6 with the projection lens 5. It is fixed to a longitudinal 
direction to the direction of an optical axis and optical axis of an exposure laser beam on the migration stage 7 in which 
migration adjustment is possible, and a workpiece 6 is repeating lateral migration and performing it, and becomes possible 
creating the grid of a large area continuously ]. Moreover, the mask migration stage 8 is established in a mask 4, and it 
becomes possible to control the contraction scale factor of a mask 4 by processing it, controlling the location of a mask 4 by 
the computer 10 and the stage controller 9 with lateral migration to the direction of an optical axis of the migration stage 7, 
and an optical axis. The creation of a grid configuration which has the grid configuration from which a pitch differs, and a 
complicated pitch by considering as such a configuration is attained. For example, as shown in drawing 7 , it becomes 
possible to create ( drawing 7 (B), drawing 7 (Q), and a stair-like grid configuration by changing the location and exposure 
pulse number of each migration stage ( drawing 7 (D)). 

[0034] (Example 6) The 6th example of this invention is explained with reference to drawing 8 and drawing 9 . Drawing 8 is 
an outline block diagram for explaining the example of further others of the manufacture method of the optical element by this 
invention, and shows other examples of the manufacturing installation of a reflective mold optical element. As for an orifice 
and 12, 1 1 are [ a condenser lens and 13 ] galvanomirrors among drawing. Drawing 9 is drawing for explaining an example of 
the manufacture method of the optical element shown in drawing 8 , and shows the processing production process of a 
reflective mold optical element in order to drawing 9 (A) - drawing 9 (D) typically. 

[0035] As shown in drawing 8 , being transmitted in total reflection mirror 2 grade, it is cast by the orifice 1 1, it is condensed 
with a condenser lens 12, and the laser beam oscillated from laser equipment 1 is irradiated by the space selection target on a 
workpiece 6 with a galvanomirror 13. The high-speed oscillation of the laser beam is carried out, and high-speed processing 
of a workpiece 6 is attained by making a high speed rotate a galvanomirror 13. Moreover, although the scan of a laser beam is 
performed as shown in drawing 9 (C) at this time, creation of the grid of a sinusoidal configuration as shown in drawing 9 (D) 
etc. is also attained by changing this scan speed. 

[0036] Subsequently, the example of location detection in the optical element by this invention is explained with reference to 
drawing 10 . Here, the example which used the bright film as a high polymer film of an optical element is explained. Drawing 
10 (A) is drawing showing the location detection equipment of an optical element, and an example of the configuration of an 
optical element, and drawing 10 (B) is drawing showing an example of the signal strength property of the reflective mold 
optical element detected using the equipment of drawing 10 (A), the inside of drawing, and 14 - for a quarter-wave length 
board and 1 7, as for semiconductor laser and 3 1 , a photo detector and 1 8 are [ a lens and 1 5 / a beam splitter and 16 / a bright 
film and 32 ] metallic reflection films. 

[0037] It is orthopedically operated in lens 14 grade, and the laser beam outputted from semiconductor laser 18 is transmitted 
to a photo detector 17 via a beam splitter 15 and quarter-wave length board 16 grade. When a laser beam passes a bright film 
31, signal strength becomes high under the effect of reflection by the metallic reflection film 32 on the back. To it, the laser 
beams irradiated by the ablation processing section are scattered about under the effect of a taper or minute irregularity, and 
the signal strength of the reflected light becomes small. At this time, reflective signal strength changes with locations, as 
shown in drawing 10 (B). By catching change of this signal strength, it becomes possible to detect migration of a bright film 
31. 
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[0038] Subsequently, other examples of the example of location detection in the optical element by this invention are 
explained with reference to drawing 1 1 . Here, the example which used the light absorption film as a high polymer film of an 
optical element is explained. Drawing 1 1 (A) is drawing showing the location detection equipment of an optical element, and 
other examples of the configuration of an optical element, and drawing 1 1 (B) is drawing showing an example of the signal 
strength property of the reflective mold optical element detected using the equipment of drawing 1 1 (A). As for 4 1 , a light 
absorption film and 42 are reflecting plates among drawing. It is orthopedically operated in lens 14 grade, and the laser beam 
outputted from semiconductor laser 18 is transmitted to a photo detector 17 via a beam splitter 15 and quarter-wave length 
board 16 grade. The laser beam which irradiated the light absorption film 41 is absorbed, and the reinforcement of a reflective 
signal becomes small. If ablation processing is performed to it and thickness of the light absorption film 41 is made thin, the 
signal strength of the reflected light by the reflecting plate 42 on the back will increase. At this time, signal strength changes 
with locations, as shown in drawing 1 1 (B). By catching this signal strength change, it becomes possible to detect migration of 
the light absorption film 41. 

[0039] As mentioned above, as mentioned above, it is able for a laser beam to be irradiated by the location of a request of a 
high polymer film, and to form grids structure on the surface of a high polymer film with submicron process tolerance 
according to a laser ablation operation by taking the configuration of each example of this invention. The laser ablation of a 
high polymer film is the development made [ a macromolecule ] to **** with a molecular level in laser radiation time amount, 
and it enables processing of a high speed and high degree of accuracy without having a thermal effect on a macromolecule. 
Since the amount of processings by laser beam exposure is a submicron degree, it is repeating this exposure and the grid 
which comes to form a predetermined configuration in high degree of accuracy is obtained. Laser ablation acts by many high 
polymer films made from PET, polycarbonate resin, polyimide resin, etc., and is wide. [ of the width of face of material 
selection ] Moreover, since neither solvent processing nor desiccation processing is needed, simplification and automation of 
a process are easy. Moreover, since processing is possible under atmospheric environment, equipment of a vacuum system 
etc. is not needed. 

[0040] Moreover, when using the metal thin film prepared on the glass substrate as a reflecting layer, the same use as the 
optical element using usual glass is possible for what deformation of a high polymer film was avoided and was obtained. At 
this time, from etching, the cross-section configuration of the high polymer film obtained by processing has high selectivity, 
and can acquire the good configuration which is not acquired in thermoforming, such as laser trimming. Moreover, since it is 
a dry process, it is possible to be hard to be influenced of an impurity or a contaminant and to create under the usual 
environment. Moreover, the ablation energy threshold of glass is sharply larger than a macromolecule in many cases, is 
adjusting laser reinforcement, removes only a macromolecule field and becomes processible [ which does not do damage to a 
metal membrane and a glass side ]. At this time, there is also a cleaning effect which removes the organic substance which 
adhered to coincidence in the metal side. 

[0041] Moreover, what prepared the high polymer film on the metal with a high reflection factor or the ceramic substrate is 
prepared, and it becomes possible by processing it by this processing method to create the optical element of a reflective mold 
easily. Also in a metal and a ceramic, since the ablation energy threshold is usually high, it becomes processible [ a high 
polymer film layer ] by adjusting laser reinforcement. 

[0042] With the processing equipment using contraction projection optics, since configuration processing of a large area is 
put in block and can be performed, high processing of productivity is attained. Moreover, it becomes possible by choosing 
mask shape to create not only the shape of a quirk but various configurations. Furthermore, by carrying out the parallel 
displacement of the workpiece, it becomes possible to carry out configuration processing continuously, and creation of a long 
scale etc. can be performed easily. Moreover, it becomes possible by controlling and moving any two of the locations of a 
mask location, a projection lens, and a workpiece to coincidence to choose a processing scale factor as arbitration, and, 
thereby, formation becomes possible easily about the shape of a quirk from which a scale factor differs. 
[0043] When scanning a laser beam, it is possible to carry out direct writing to the configuration of arbitration, and to process 
it without a mask, and since a laser beam is condensed and used, a laser beam with a low output is also available. By using 
making the output frequency of laser high, a galvanomirror, etc. at this time, it becomes possible to process it into a high 
speed. Moreover, by carrying out the parallel displacement of the workpiece, it becomes still more nearly processible [ the 
optical element of a large area and a long picture ] at the time of processing. Usually, polymeric materials have absorption 
strong against an ultraviolet-rays region, and there are many materials in which ablation processing with ultraviolet laser is 
possible. Therefore, more efficient processing is attained by using the laser of an ultraviolet-rays region. 
[0044] Usually, since the reinforcement of the projection light of a mask or a condensing laser beam is high in the core of an 
exposure spot, the light which penetrated the metal membrane turns into light which has reinforcement high to a core. If the 
reflective film which prepared this light in the middle of a high polymer film layer is irradiated, since the amount of 
transparency of a laser beam will fall extremely with a reflective film, in the lower layer of a reflective film, the energy field 
in which laser ablation is possible becomes narrow, and ablation processing only of the core of an exposure spot is carried 
out. At this time, the field where ablation processing of the core is carried out is removed with an upper reflective film. By 
using this operation, the reflective field of the multistage where processing width of face differs, respectively can be formed in 
the upper high polymer film and a lower layer high polymer film. 

[0045] The element which added the reflective film created by these manufacture method, and the element which adds a 
reflective film after processing become available as a reflective mold optical element. Configuration deformation is possible, 
the high polymer film which has this optical function is cheap, and selection of the material which has the feature that 
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brittleness is low and followed demand characteristics, such as an adhesive property and thermal resistance, is possible for it. 
[0046] If the high material of light transmission nature is chosen as a material of a high polymer film and light, such as 
semiconductor laser, is irradiated from a macromolecule film plane at this time, in the portion which does not receive ablation 
processing, it will be reflected by the reflective film, without scattering about input signal light, and the reflected light of high 
intensity will be observed. To it, in the portion by which ablation processing was carried out, a taper is formed in a processing 
region, since the surface roughness of a processing portion also increases, the light which carried out incidence is scattered 
about, and the reinforcement of the reflected light decreases. Thereby, a signal strength difference is made to the processing 
section and the non-processed section, and it becomes possible to detect a grid signal. 

[0047] Moreover, when a high polymer film with a high light absorption coefficient and the high polymer film which 
distributed extinction materials, such as carbon black, are used, by performing ablation processing, the thickness of a high 
polymer film becomes thin and becomes possible [ making the reflection factor of the processing section high relatively ]. 
Thereby, when signal light is irradiated from a macromolecule film plane, reflectivity changes in the processing section and 
the non-processed section, and it becomes possible to detect a grid signal. At this time, by changing the processing depth 
gradually, a reflection factor also changes gradually and the signal generation of a multistage story of it is attained. 
[0048] It becomes possible to become possible to stick on other materials immediately after processing, for example, to give 
an optical function to structure material by carrying out using the high polymer film to which the glue line was added to this 
optical material, or adhesives and a binder were applied. It becomes especially the adhesives used for a macromolecule have 
wide selection width of face, and possible to choose the material according to demand characteristics, such as bond strength 
and a heat characteristic. 
[0049] 

[Effect of the Invention] 

The effect of claim 1 : since said grid configuration is formed according to the ablation operation by the laser beam which 
irradiated the laser beam and irradiated the film which has a reflecting layer at least in a part in the manufacture method of an 
optical element of having a grid configuration Since grids structure can be formed in a submicron precision, neither solvent 
processing nor desiccation processing is needed in that case and equipment of a vacuum system is not needed further, without 
having a thermal effect on the high polymer film surface, process simplification and automation are easy. Moreover, 
according to the demand characteristics, the width of face of a high polymer film of material selection is wide. 
[0050] The effect of claim 2 : since a reflecting layer is added to said film which formed said grid configuration in the film 
according to the ablation operation by the irradiated laser beam in the manufacture method of an optical element of having a 
grid configuration, and formed this grid configuration Since grids structure can be formed in a submicron precision, neither 
solvent processing nor desiccation processing is needed in that case and equipment of a vacuum system is not needed further, 
without having a thermal effect on the high polymer film surface, process simplification and automation are easy. Moreover, 
according to the demand characteristics, the width of face of a high polymer film of material selection is wide. 
[0051] The effect of claim 3: Stable ablation processing can be performed in invention of claim 1, without affecting the 
reflective film added beforehand in addition to the effect of claim 1 , since it is more than the ablation threshold of said film 
and the laser beam reinforcement which irradiates said film is set as within the limits below the ablation threshold of said 
reflecting layer. 

[0052] The effect of claim 4 : since the reflective film prepared on the glass substrate is used as said reflecting layer in claim 
1 thru/or 3 invention of any one In claim 1 thru/or 3 any 1 effects, in addition, by avoiding deformation of the high polymer 
film at the time of processing, and using glass with an ablation energy threshold higher than a high polymer film stable 
ablation processing - a line - things are made and what was obtained can be used like the optical element using usual glass. 
Moreover, at the time of processing, there is a cleaning effect which removes the organic substance adhering to a reflective 
film. 

[0053] The effect of claim 5 : since the substrate formed with the material of a high reflection factor as said reflecting layer is 
used in claim 1 thru/or 3 invention of any one In addition to claim 1 thru/or 3 any 1 effects, deformation of the high polymer 
film at the time of processing is avoided. Stable ablation processing can be performed by using a metal and a ceramic with an 
ablation energy threshold higher than a high polymer film as a reflecting layer which has a high reflection factor. 
[0054] The effect of claim 6 : in invention of claim 1, as a film which has a reflecting layer at least in said part The layered 
product which carried out the laminating of the 1st and 2nd light absorption films or light transmission films through the 
reflecting layer by the metal thin film is used. The laser beam which makes said ablation operation produce is irradiated at 
said the 1st light absorption film or light transmission film. Since it sets up so that the laser beam reinforcement which 
penetrated this metal thin film may become more than the ablation threshold of the 2nd light absorption film or a light 
transmission film and said grid configuration is formed in case it glares In addition to the effect of claim 1, the reflective field 
of the multistage where the film of the upper layer through a metal thin film differs in processing width of face from a lower 
layer film, respectively can be formed. 

[0055] The effect of claim 7 : A projection means to project the configuration of a mask where the mask was prepared into the 
optical path of said laser beam on said film in claim 1 thru/or 6 invention of any one, Since said laser beam is irradiated using 
the migration means of said film In addition to claim I thru/or 6 any 1 effects, selection of a processing configuration with a 
mask is easy, and when a processing scale factor can also be set as arbitration by the mechanical movement of a projection 
system, bundles up configuration processing of a large area and performs it, the high processing of productivity of it is 
attained. 



6of7 



3/8/04 1:30 PM 



http://www4JpdlJpo.gojp/cgi-bin/tran_web_cgLeije 



[0056] The effect of claim 8 : since said laser beam is irradiated in claim 1 thru/or 6 invention of any one using a condensing 
means to condense said laser beam, and a scan means to scan the laser beam which condensed with this condensing means In 
addition to claim 1 thru/or 6 any 1 effects, direct writing can be carried out to the configuration of arbitration, it can be 
processed without a mask, and configuration processing of a large area can be further performed by moving a workpiece. 
[0057] The effect of claim 9: Since it creates by the manufacture method of an optical element claim 1 thru/or given [ any 1 ] 
in eight, using a bright film as said film, the reflected light reinforcement of the ablation processing section decreases 
relatively, a difference on the strength with the non-processed section is made, and it becomes detectable [ a grid signal ] by 
using this property. 

[0058] the effect of claim 10: since it create using the film which distributed the high film or extinction material of a light 
absorption coefficient as said film by the manufacture method of an optical element claim 1 thru/or given [ any 1 ] in eight, 
the reflected light reinforcement of the ablation processing section increase relatively, a difference on the strength with the 
non-processed section be make, and it become detectable [ a grid signal ] by use this property. 

[0059] The effect of claim 1 1 : In invention of claims 9 or 10, since it comes to have an adhesives layer or a binder layer at 
least in a part, it can stick on other materials immediately after processing the optical element which performed ablation 
processing in addition to the effect of claims 9 or 10, and can use, for example, the optical function to structure material can 
be given easily. 



[Translation done.] 



